Abstract: Unplanned urbanization has caused serious ecological imbalances in Dhaka city. This study investigates the efficiency and utilization of urban green space especially parks of Dhaka city. The case study site covers urban parks of Dhaka metropolitan area of Bangladesh. Two aspects (physical and social) were applied for this study. For physical aspect, methods were used RS (Remote Sensing) and GIS (Geographic Information System) of three periods of images (Dhaka city). And for social aspect, methods were used questionnaire survey, observation, photographs, sketch and previous information about parks. After calculating all data result was showed by maps using GIS. For the changing pattern of green space of periods 1972, 1989 and 2010, result showed that the variation of the green space changes rate was high and gradually green space deceased and build up area increased in Dhaka city. Again according to physical size, parks of Dhaka city were classified into four types: Small, Medium, Large and Extra Large parks. Small parks of Dhaka city were situated beside the residential area and were used as daily purpose. Medium parks were located beside commercial area and its use was for daily and weekly. Large parks were placed at city center and only one extra large park was found outer range of city area. In large parks, people mainly visited monthly or occasionally. Moreover, the spatial-temporal changes of images showed the present status of green space of the city. The consequence of the study reveals that the utilization of park was controlled by various factors in Dhaka city.
Introduction


The global population pressure has increased in urban areas with people thronging the cities in quest of a better life. According to the UN Population Division, about 44% of the total populations in developing countries are living in urban areas. There is no doubt that the urbanization will proceed to have significant impact on the ecology, economy and society at local, regional and global levels. The great impact has been observed in the urban green spaces including urban forestry, parks, playgrounds, domestic gardens, roadside open spaces and urban vegetation [1] .
Apart from the benefit, they also support the construction of high-quality human settlements, since green spaces act as the "lungs" of the city [2] .
Dhaka, the capital and the most populated city of Bangladesh, is now a member of the "mega-city" family of the world. Due to rapid and unplanned urbanization, commercial development, along with population pressure, the overall city environment is being worsened seriously day by day. But Dhaka city was once known for its serenity, beautiful parks, clean roads and lush greenery, various biodiversity and the places within the present Dhaka city boundary were forested, but at present those tree covers are almost transformed to urban habitats to accommodate excessive population due to high rate of rural-urban migration. In addition, industrialization in the urban fringe areas and transformation of different land use within the city as well as the surrounding urban fringes caused to the depletion of existing tree covers so rapidly during the last half century. The depletion process of green resources got impetus, as the government had no long term planning to keep city green except establishment of few parks and road side plantation under the city beautification programme. In some instances, government acted as the clearing agent of the greeneries. On the other hand, people in general are not properly aware of the importance of tree covers' existence in and around their living premises. Moreover, the absence of plantation process of trees in the past sites is also another important reason to remain the diminishing state of the existing tree cover in the city. Nowadays, very few green spots exist within city boundary as the reminiscence of past green glory [3] .
As the city is, however, in a stage of transition, struggling with the challenges of urban expansion, over population, poverty alleviation and improving the quality of life and environment, all these facts raise the question about the future planning and managing strategies for green space in Dhaka city within multiple and rapidly changing urban demands and particularly, what opportunities exist for the development and what challenges should be overcome in the future for enhancing the overall urban green resource in and around Dhaka city.
Literature Review
Definition and Importance of Urban Green Space
Urban green spaces can be defined as outdoor places with significant amounts of vegetation, and exist mainly as semi-natural areas [4] . UGS (Urban Green Space) is defined as all publicly owned and publicly accessible open space with a high degree of cover by vegetation, e.g. parks, woodlands, nature areas and other green space [5] .
Urban green space provides the following functions and objectives:
 Recreation and well-being;  Aesthetics;  Nature and landscape conservation;  Biodiversity preservation;  Climate and hygiene;  Wood production;  Food production [6] .
Urban Green Spaces as a Part of Urban Open Spaces
Open space is any open part of land that is undeveloped (has no buildings or other built structures) and also accessible to the public. There are different types of open spaces. Such as:
 Green space (land that is partly or completely covered with grass, trees, shrubs, or other vegetation). Green space includes parks, community gardens, and cemeteries;  Schoolyards;  Playgrounds;  Public seating areas;  Public plazas;  Vacant lots [7] . Again based on the nature of the land and the type of use, Nilufar [8] 
Changes of Green Space
Luck and Wu [9] recognized that urbanization is one of the most important driving forces behind land-use and land-cover changes in Jinan City (China). Kong and Nakagoshi [10] reported that the driving forces are the policies that affect the development and management of urban green spaces. The causes of these changes in green spaces in the study area were also identified.
Again, Byomkesh, et al. [11] estimated that based on spatiotemporal green space dynamics, the green spaces of Greater Dhaka are rapidly decreasing. Estimates of green spaces using satellite images from 1975 to 2005 revealed that the rate of change in green spaces was consistently high, and in the last 30 years a total loss of 8617 ha was observed in comparison to the base year of 1975.
Importance of Park in Urban Life
NRPA (National Recreation and Park Association) declared that parks and recreation have three values that make them essential services to communities: 1. Economic value; 2. Health and environmental benefits; 3. Social importance [12] .
Again, according to Casandra Campbell (Green Ribbon) eight reasons are important for Parks:
 Storm Water Collection;  Reduction of the Urban Heat Island Effect;  Centre of Community;  Clean Air;  Mental Health Boost;  A Place for Physical Activity;  A Place for Kids to Be Outside;  Protect Natural Ecosystems [13] . Among the world's major cities, Greater Dhaka probably has the lowest number of playgrounds, parks, open spaces and swimming pools per capita [14] .
Few studies have been conducted earlier on parks and green spaces. But, no organized study has been performed yet to evaluate the classification of parks in Dhaka city considering multiple criteria and for improving the service area of urban parks. Therefore, in this research an attempt has been taken to classify all parks of Dhaka city with respect to their characteristics.
Approaches of this Research
The main objective of this research is to investigate the efficiency and utilization of urban green space especially parks of Dhaka city.
To achieve the research objective, two approaches are pointed out:
 To analyze the long term spatial and temporal changes of unban green space using with GIS (Geographical Information System), GPS (Global Positioning System) and RS (Remote Sensing) in Dhaka city;
 To identify classification of parks with their regional characteristics.
Study Area
Dhaka is the capital city of Bangladesh and it is located in the central part of the country.
Location: The location of Dhaka city is 2341' north latitude to 2353' north latitude and 9021 east longitude to 9028' east longitude.
Area: Dhaka Metropolitan Area 360 sq. km. Total area of Dhaka city corporation is 153.84 sq. km.
Administration: Dhaka is divided into two parts:
DNCC (Dhaka North City Corporation) and DSCC (Dhaka South City Corporation) (Fig. 1) . DNCC is situated in the northern part of the City which consists of 36 (Thirty Six) wards and the total area is about 82.638 sq. km. And DSCC is situated in the southern part which consists of 57 wards and the total area is 71.202 sq. km.
Green Space in Dhaka City
Generally, the green areas within the Dhaka city and its periphery are broadly part of the open space (Fig. 2) .
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Fig. 1 Dhaka city.
According to the statistics of SDNPBD (Sustainable Development Networking Programme Bangladesh Department) 2005 , the open space in Dhaka city is accounted only 21.573% of its total area [15] . As agriculture is the most dominant activity in Bangladesh, it comprises the highest proportion of open spaces that was about 12.12%. That's why agriculture is not a part of green resources of Dhaka city. Thus, green resources in point of view of UPFG (Urban and Peri-Urban Forestry and Greening) in Dhaka city comprise:
 Trees along the streets, paved paths in commercial and residential areas, car parks etc.;
 Parks inside the town used for recreational purposes and generally consisting of different areas;
 Public and private Garden, graveyard, nursery, zoo, spots fields etc.;  Other types of green areas may be within public or private areas;  Larger green areas or National Parks outside the city but within the periphery, with some recreational use, mainly visited during holidays and weekends;  Woodlots, social or community forest areas in peri-urban.
Therefore, green resources can be defined as trees or tree stands within the legal boundaries of DCC (Dhaka City Corporation) with the purpose of providing amenities for the population; namely shelter, recreation, landscaping, beauty etc. and additionally, both public and privately own large green areas, woodlots, social or community forest areas in the peri-urban areas of DCC for recreation and mostly timber, fuel wood and other products purposes [16] .
Methodology
Two broad methods were used in this research. First, it was used of satellite images as secondary data source. To prepare the base maps for analysis purpose, Landsat satellite images (1972, 1989 and 2010) have been collected from the official website of USGS (U.S. Geological Survey). Table 2 shows the details of the Landsat satellite images used for analysis.
For analysis, it needs to change all images for FCC (False Color Composite). These FCC images are useful to distinguish between different cover types or ground objects like buildings, roads and vegetation. After supervised classification of these images, for identifying the change of land cover of Dhaka city grid analysis were used.
Secondly, analysis of questionnaire survey of parks visitors, interviews with government authorities, field observations were carried out as primary data sources. The sample was selected randomly from the parks visitors and sample size was 400. This survey was done from October to November in 2015.
GIS has been used as a tool for mapping and represents present situation of green space of Dhaka city. Arc View GIS 3.3, Arc GIS 10.2, Erdas Imagine and other cartographic techniques were used.
Spatial Analysis
The extraction of green spaces along with other land-use classes from multi-temporal satellite data provided valuable information on the change of green spaces in Dhaka city during 1972-2010 (Table 3) . This table clearly depicts how green spaces are disappearing in the study area over the course of time. Grid analysis showed a sizeable reduction in green spaces in the last 40 years. After analysis of classified change type (Table 4) , it was found that most of the grid was transferred into built-up area than other land cover. On the other hand, in the eastern part of the city newly vegetated area (fellow land to vegetation) was also found. But overall city land covers intensively changed and the whole city was turned into buildup area.
Classification and Characteristic of Parks
How a park is defined may depend upon the perspective of the person identifying it. A park can be defined by its relationship to human or by its relationship to nature. In 1966, Charles Abrams defined park as an open area, usually landscape or left in its natural state, intended for outdoor recreation and the general enjoyment of nature [17] . At the same time, according to Rutledge parks were seen as natural area that served as passive retreats and recreation area that was focused on athletics and active facilities [18] . The parks are mainly classified into three ways: (a) according to their character; (b) according to their purpose; and (c) according to their size. All of them based on size it is more popular than the other classifications. Moreover, physical size of parks also describe detail characteristics of parks and easy to identify the service level of the urban area. In this research, parks of Dhaka city are classified based on their size.
According to NRPA, parks were classified into eight types based on their size [19] . Again, Rangwala 1974 classified parks based on the size into five types [20] . In 1984, according to Time-Saver Standard for Residential Development by Chiara, J. D. [21] , the parks were classified into six types by size.
After all study, based on physical size, the parks of Dhaka city were classified into four types ( Table 5) .
Most of the parks of Dhaka city under the small size parks are scatteredly distributed. There are thirteen numbers of medium size parks which mostly distributed in north part of city and four large size parks in city center area. Again, only one extra large park is situated in the city boundary. After analysis of questionnaire data, based on these four categories of parks, regional characteristics of parks of Dhaka city are also identified (Table 6) .
Small size parks of Dhaka city mainly are situated beside the residential area, medium size parks beside the commercial area, large size parks placed at city center and only one extra large size park found outer range of city area. Small parks mainly use as daily purpose. Medium parks use as daily and weekly. Again, in large parks people mainly visited monthly or occasionally and in extra large size park visit yearly. Moreover, small and medium size parks have good quantity of vegetated area but several social elements are absent (Table 7) . Again, large size parks are used in various national occasion (Example: traditional fair, Bangla happy new year programe) more than the recreational purposes. In extra large size, parks are well organized and maintenance, and also all necessary social elements are present inside the park (Table 7) .
Urban Parks and their Service Area
Basically, the service area of an urban green space covers the range of action where its potential users live and tends to border to the farthest user that has the availability to move to this space. This differs with the type of urban green space and the attractiveness and accessibility conditions. It is related to the measurement network depending on the attribute and criteria in question and has a more realist approach 
Classification of Urban Parks and their Regional Characteristics in Dhaka City, Bangladesh 50
compared to buffer approach (linear distance) because it has accounted the multiple limitations that influence the network dynamics. The concept can also be applied to a public equipment or service that has a territorial expression [22] .
For an urban park, it is very essential to identify the service area. Service area of a park means the particular range of area where population can be used the park facilities. It mainly depends on the size and the accessibility of the parks. In this research, it used the buffer approach of each park to show the service area.
The maps on Table 8 illustrate the service areas for small, medium, large and extra large parks of Dhaka city. Service areas are consistent with the guidelines established by the NRPA (Fig. 3) . The special use parks and facilities do not have defined service areas as they are considered to offer amenities and services that appeal to the entire resident population of the urban area. In some cases, the actual service area of any park may be larger if the park includes amenities of regional appeal. Smaller service areas are also possible where major roadways act as barriers to park access. For illustration purposes, these roadway barriers are not shown.
Findings and Conclusion
Parks are one aspect of urban environment which is great importance in daily life as well as social life for people who live in urban areas like Dhaka. At dense urban area parks should be the most vibrant and accessible space. But somehow, their importance is often forgotten in the debate about architecture and built form.
In Dhaka, rapid growth of urban population has caused the huge encroachment of green space due to increasing demand on land for housing and other urbanization need. As a result, built-up area increases very rapidly within last 40 years. And most of the land covers transfer into built-up area. These changes influence urban environment both socially and naturally. So it's essential to classify the parks (source of green space) and also identify the regional characteristic of parks for their better utilization.
Again, after analysis it is found that size of parks and accessibility are interrelated (Fig. 4) . In small size parks people visit daily purpose and their accessibility level is high. In medium size parks, people visit daily to weekly and accessibility is moderate. Moreover, in large size park people visit occasionally signify once a month and accessibility level is moderate. And in extra large parks people visit yearly as for whole day staying and accessibility level is low in here.
Once more, from the analysis of service area it shows that small and medium size parks cannot serve the city equally but accessibility is high in here. Again, in large size parks mainly serve the city center area and other part of the city also deprived. Moreover, extra large size park serve the whole city but in here accessibility is low.
Urban parks are very essential element for meeting the recreational need in the urban population. In the Dhaka city, it is almost impossible to create a new park for high land price and inadequate land. Hence, it should be taken care of the existing parks but existing green spaces face various weaknesses in management due to lack of awareness, maintenance and management. For this reason, there is need for effective management of existing parks. For proper management of green space strong coordination among different organizations is mandatory.
